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AGREEMENT WITH JAPAN ON NUCLEAR SAFEGUARDS STALLED 
Snag in Talks 
Melbourne THE AGE in English 12 Oct 81 p 3 


[Article by Lorenzo Boccabella] 


sound of tale bepueen Aue- ae ee 
1a apan on uranium Austral‘a. 
safeguards has filed to reach dagen tas proved 0 Giles cup 
an agreement to enable exports tomer = 
- 1978 and the latest nego- 
the ae on ee 3 round of formal talks. hg Fa 
nuclear processing expected to begin again .before 
plants after the-end of the year.’ 


: 
| 
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sales may be delayed if the nego- gress 
tiations are not completed before weeks of talks in Tokyo. Officials 
early next year, as the Federal will brief Ministers on them this 


Possibility of New Talks 


Canberra THE AUSTRALIAN in English 13 Oct 81 p 17 


RANGER uranium exports start 
[Text] to Japan will almost certainly, Japan next 


and Japanese officials have not expected to have ratified 
again ‘ailed to reach agree- the nuclear safeguar‘is agree- 


ment on a nuclear safeguards ment by then. 
Another round of talks be- policy 


tween the two delegations is oS So ne 
likely to take place before the 


end of the year — possibly as —_ 
soon as next month -- in a last- Australian delegatian 
ditch effort to thrash out an 

nt. 
But even if an agreement is 
reached before the end of the 
year, the exoort of U308 (ura- because of what the Japanese 


nium oxide) from the saw a6 threats to their 
deposits in the Northern national sovereignty, resulting 
ritory to Japan is not from Australian inspection re- 
to go ahcad as scheduled. quirements. 


Ranger now has contracts A spokesman for the Depart- 
with the Japanese Govern- ment of 
ment and electricity utilities terday to 
amounting to 13.500 short ton- tails un- 
nes of U308 between 1982 and derstood the Se 
16. posed to plant 

rhe mine te echeduled to Australian officials, 


} 


AUSTRALIA 

















Unresolved Enrichment Offer 


Canberra THE AUSTRALIAN in English 15 Oct 81 p 15 


[Article by Alan Goodall] 
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URANIUM PILOT PROCESSING PLANT PROJECTED FOR SOUTH 


Perth THE WEST AUSTRALIAN in English 13 Oct 81 p 57 
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SLACK IN NUCLEAR POWER DEVELOPMENT DEPLORED 


Madras THE HINDU in English 13 Nov 81 p & 


{Editorial] 


[Text] 
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INDIA 


TARAPUR TALKS PROVE DIFFERENCES WITH U.S. 


Madras THE HINDU in English 15 Nov 81 p il 


[Article by N. Raal 
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CORRESPONDENT REPORTS FINAL ROUND OF TARAPUR TALKS 


Madras THE HINDU in English 16 Nov 81 p 5 


[Article by N. Ram] 
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INDIA 


WAYS TO END TARAPUR FUEL AGREEMENT CONSIDERED 


Madras THE HINDU in English 17 Nov 81 p 1 
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BRIEFS 


PROPOSED NUCLEAR SCIENCE INSTITUTE--Varanasi, Nov 14 (UN1L)--The proposals for 
setting up Malaviya Institute of Nuclear Sciences in Banaras Hindu University is 
being revived after remaining in cold storage for two decades. Initiated in 1960- 
61 the proposal had sought to create a powerful centre for research in nuclear 
sciences in the northern region. A team from the Atomic Energy Commission had 
also visited the university in 1962 to discuss the project. The BHU was later 
asked to wait before implementing the project estimated to cost Rs. one crore at 
that time. Dr Shukla, Head of the Chemistry Department of the university says 
the scientists of Bhabha Atomic Research Centre, Bombay, have now evidenced keen 
interest in the salient features of the project and have assured to look into the 
proposal when received, Dr Shukla who is also the president of Indian Association 
of Nuclear Chemists which came into being earlier this month, expects. the newly 
set Association also to provide heip in the implementation of the project. 

[ text) [New Delhi PATRIOT in English 15 Nov 81 p 4] 
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DISCRIMINATION TOWARD THIRD WORLD NUCLEAR DEVELOPMENT CHARGED 


Karachi BUSINESS RECORDER in English 28 Nov 81 p 2 


"Nuclear Technology for Peaceful Purposes") 


[Editorial: 
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ATTACK ON PAK N-REACTOR--Lahore, Nov. 30--PLO AMBASSADOR TO PAKISTAN MR. KHAIRUDDIN 
ABDUL REHMAN SAID HERE TODAY THAT ISRAEL COULD LAUNCH AN ATTACK ON PAKISTAN NUCLEAR 
REACTOR AT ANY TIME LIKE ITS RAID ON IRAQI NUCLEAR INSTALLATIONS. He said Israel 

would do so because of Pakistan's and its people's consistent support for the cause 
of the liberation of Palestine. He was addressing a function to observe the Inter- 
national Day of Solidarity with Palestinians at the Pakistan National Centre. The 
Ambassador added that Israeli sources were observed a few days back as saying that 
Pakistan nuclear reactor would be their next target, but he said that Palestinians 
and Pakistanis would valiantly foil the proposed expansionist designs of Israeli 

aggression. [Text] ‘Karachi MORNING NEWS in Eaglish 1 Dec il p 1) 
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ENRICHED URANIUM PURCHASE FROM USSR TO BE FINALIZED 
Buenos Aires LA PRENSA in Spanish 25 Nov 81 p 2 


[Text] Moscow (EFE)--Argentina will be purchasing enriched uranium from the 
Soviet Union, reliable sources in this capital city told the EFE agency 
today. 


The enriched uranium purchase could take place befcre the end of the year, 
under the terms of the contract that the two countries are about to conclude. 


An Argentine mission was recently in Moscow discussing the technical details 
cf the transaction with the Soviet enterprise Techsnabexport. Buenos Aires 
authorities are currently studying those details. 


Once the technical study of the contract is completed, it will probably be 
signed by the National Atomic Energy Commission (CNEA) of Argentina and 
the aforementioned Soviet enterprise, although this point has not yet been 
conclusively decided on. 


Enriched uranium supplies from the Soviet Union would cover only part of 
Argentina's needs for peaceful purposes. Argentina uses natural uranium in 
its atomic powerplants and is a leader in this field in Latin America. 





Nuclear Cooperation 


Furthermore, according to the sources, we can expect an increase over the next 
few years in Soviet cooperation with Argentina in the field of nuclear power- 
piants. The USSR plans accelerated development of these plants over the current 
decade. 


This sphere of Argentine-Soviet cooperation will bolster the strong economic 
ties between the two countries, which offer solid prospects for the future. 


Trade between Argentin:: and the USS will top $3.5 billion this year, with 

the balance heavily in Argentina's favor because of the huge grain sales that 
the country (one of the world's four leading producers and exporters of grain) 
has made to the Soviet Union. 
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Argentine grain sales to the Soviet Union so far in 198! total more than 
15 million tons. 


In addition to grains, Argentina sells other important items on the Soviet 
market, such as meat, wool, hides, vegetable oils, sugar and manufactured goods, 
tubing in perticular. 


Argentina buys very little from the USSR, with sales limited to sodium 
dichromate and machinery. 


Trade Balance 


The Soviet Union is interested in leveling off its trade balance with Argentina, 
which is heavily in favor of the rich Latin American country. 


To this end, an Argentine mission traveled to Moscow a few months ago and 

agreed to the purchase of $50 million worth of Soviet industrial goods. So 

far, however, purchases of only $23 million have gone through, and the remaining 
amount will have to be negotiated by other Argentine delegations that are 
expected in the USSR next January and March. 


According to industry sources consulted in Moscow, an increase in Argentina's 
imports of Soviet goods would favorably affect the stability of the two 
countries’ trade balance. 


The impact would be favorable not only because a boost in imports would be 

a goodwill gesture by Argentina, but also because the Soviets are prepared 
to “recycle” this foreign exchange by making additional purchases from their 
main “partner” in Latin America. 


8743 
cso: 5100/2047 
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ARGENTINA 


BRIEFS 


NUCLEAR WAR PREVENTION DRAFT--(NA)--An Argentine draft to prevent nuclear war has 
been approved by the first committee of the United Nations’ General Assembly, 

the Argentine delegation to the UN informed the Foreign Ministry. The Argentine 
proposal includes a recommendation for every state armed with nuclear weapons to 
submit to UN Secretary-General Kurt Waldheim before 30 April next year a list of 
“opinions, proposals and suggestions aimed at guaranteeing the prevention of a 
nuclear confrontation.” Those suggestions would then be studied during the second 
stage of meetings of the General Assembly, focusing on iisarmament. The Argentine 
propcsal also requests the secretary-general to submit a report containing those 
proposals, opinions and suggestions, together with those contributed by other 

UN member states. [Text] [PY292035 Buenos Aires HERALD in English 28 Nov 81 

p 9] 


NUCLEAR EXCHANCE WITH FRG--It has been reported that the first meeting for the 
implementation of the agreement signed by the National Atomic Energy Commission 








and the FRG Interior Federal Ministry was held in Buenos Aires on 23 and 24 November 


1981. The agreement refers to the exchange of technical information and coopera- 
tion concerning the security of nuclear plants. [Buenos Aires LA PRENSA in Spanish 
28 Nov 81] 


CSO: 5100/2045 
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BRAZIL 


WUCLEAK AGREEMENT TO BE SIGNED WITH UK 
PY021217 Rio de Janeiro O GLOBO in Portuguese 1 Dec 81 p 18 
[Report by special correspondent Laura Fonseca] 


[Text] London--Itamaraty announced yesterday that the negotiations regarding the 
nuclear cooperation agreement with Great Britain have ended successfully and that 
the document will be signed by Foreign Minister Saraiva Guerreiro and Lord 
Carrington during the last official meeting of the visit tomorrow morning. 


The agreement is aimed at industrial cooperation and scientific research in areas 
in which Great Britain is well advanced, such as the treatment of atomic waste, 
security and the quality control of reactors. 





An official Itamaraty source explained that as the Brazilian nuclear program is 
advancing, we will need to acquire first-rate technology in some phases of the 
cycle not covered in the Brazilian-FRC nuclear agreement. The document to be 
signed with Great Britain will thus complement the FRO-Brazilian cooperation. 


Great Britain is interested in transferring nuclear technology and services to 
Brazil as a means of bringing down the cost of its own nuclear program, Itamaraty 
sources said. 


Brazil needs cooperation in some key sectors of its program, such as the separa- 
tion of radioactive elements in atomic waste, the treatment and storing of waste 
and scientific research in the field of nuclear fusion; the technology that will 
be dominant in the 2lst century. The country already wishes to take the first 
steps in advaced technology in order to secure the continuity of the nuclear 
program and prevent it from becoming obsolete. 


The document will have the form of a memorandum of agreement fixing sectors of 

immediate cooperation; it will serve, however, as a political basis for widening 

other cooperation areas in case of bilateral interest. Itamaraty has stated that , 
the agreement has no connection with Angra I or any other specific reactors and 

can be used to cover needs of the Brazilian nuclear program as a whole. 





Itamaraty explained that all opportunities should be taken advantage of to acquire 
acientific technology in the nuclear field, because these technologies serve a 

a guarantee for certain development with numerous applications in the industries 

of the future. The Brazilian Foreign Ministry denied that the cooperation with 
Great Britain is intended to replace parts of the Brazilian-FRG agreewent, assu ‘ng 
that it ise a scientific and industrial complement which will provide technological 
benefits for the nuclear program and other sectors of the country's economic develop- 
ment. 


CSO: 5100/2041 
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BRAZIL 


BRIEFS 


NEW NUCLEAR POWER PLANTS--Sao Paulo, 22 Nov (TELAM)--Gen Jose Costa Cavalcanti, 
president of Eletrobras (Brazilian Electric Power Companies Inc) and of the 
Paraguayan-Brazilian binational organization ITAIPU, today said that Brazil will 
build two new nuclear power plants in tao Paulo State in the year 2,000, in keeping 
with the Brazilian energy plan for that year. [Buenos Aires TELAM in Spanish 

1230 GMT 22 Nov 81] 


CSO: 5100/2041 
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MEXICO 


SWEDEN HOPES FOR NUCLEAR PLANT CONTRACTS 
Stockholm SVENSKA DAGBLADET in Swedish 6 Nov 81 p 26 


[Text] Swedish nuclear energy technology could get inter- 
national recognition in Mexico. There are possibilities for 
extensive software and hardware deliveries here for the next 
few years. 


"People at home do not realize what a fine position we hold in the area of nuclear 
technology,” said Bo Persson, assistant director of the Asea subsidiary in Mexico. 
"In many ways, our pcsition is better than that of qur competitors. 


"But there is also a drawback. In order for Sweden to sell nuclear energy technology 
here, there must be a working oil agreement with Mexico and that seems to be in jeopardy 


at present." 


According to plans, Mexico will have 20 nuclear plants by the year 2000. The first 
two are under construction and the suppliers are American. Bids for two more plants 
are supposed to be in by February 1982 and the decisim will be announced 6 months 
‘ater. Asea-Atam has submitted a bid as have competitors from the United States, 
Canada and France. The bid concerns the reactor and the fuel production unit, but 
not the turbines. 


Obvious Interest 


The determination is far from being completed, but Mexico has shown obvious interest 
in long-term and intense cooperation with Sweden in the area of nuclear energy. 


According to Bo Perssam, the Swedish advantages ar» these: 


"Sweden has learned how to develop nuclear energy on a limited scale, which also 
suits Mexico. Swedish nuclear energy technology is not only represented by Asea- 
Atom, but also Studsvik, Svensk Karnbransle-forsorjning, etc. 


"That could possibly mean a coordinated effort. Together, we control the entire fuel 
cycle. Sweden has probably penetrated the fuel problem better than any other nation. 
No United States company knows all the technology.” 
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Bo Persson added that Swedish-American cooperation in this area could lead to an 
important spin-off in Sweden, primarily in terms of component manufacture by subcon- 
tractors. 


The Oil Problem 


But back to the oil problem, which also concerns other Swedish interests in Mexico 
City. Mexico has decided to prioritize its econamic connections, dealing only with 

a handful of countries, Sweden among them. When President Jose Lopez Portillo visited 
Stockholin in the spring of 1980 a Swedish-Mexican cooperative agreement was signed 
whereby Mexico would deliver 70,00C barrels of oil per day to Sweden. 


Since then, the situation om the international oil market has changed considerably. 
Hence, Mexican oil, which is relatively expensive and consists partly of high sulphuric 
heavy oil, is less attractive. 


Mexico determines the price quarterly and buyers--Swedish Petroleum (SP) and OK as 
far as Sweden is concerned--can opt not to buy the oil if they feel the price is too 
high. However, if the buyer decides not to buy a sufficient number of times, the 
contract is no longer valid. 


SP and OK have decided not to import Mexican oil for the time being. The oil 
agreement is beginning to be viewed as a burden in Sweden. 


"Shortsighted" 


Carl Swartz, formerly Swedish ambassador to Mexico and presently head of the SE Bank's 
new office in Mexico City, thinks this is shortsighted. 


"We only need to have something happen in the Middle East to campletely change the 
market situation. One can understand the reluctance on the part of the two Swedish 
oil companies at this time, but as far as supplies are concerned, it iS only good 
business to rely on a supplier outside the Middle East. 


“Furthermore, Sweden's reluctance to buy oil seems to have affected Mexico's attitude 
toward us. Some of our competitors, who stopped buying oil when Mexico raised the 

price earlier this year, have since changed their minds and are now buying again. 

Sweden seems to have slipped a bit on the Mexican list of priorities,” said Carl Swartz. 


Important interests are at stake and Swedes in Mexico City stress that a solution 
to the problem is urgent. The time to negotiate desired adjustments in the oil 
agreement would be now when Mexico has same marketing problems. 


8952 
CSO: 5100/2038 
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BRIEFS 


NUCLEAR AGREEMENT--Minister of Electricity Muhammad Mahir Abaza signed an 
agreement in Bonn yesterday for the construction by West Germany of two nuclear 
plants for the production of electricity in Egypt, at the cost of 5 billion 
German marks (1.85 billion Egyptian pounds). This is part of a program includ- 
ing the construction of eight nuclear plants by the year 2000. Minister for 
Research and Technology Andreas von Bulow, who signed the agreement on behalf 
of the Germans, said that his country considers the expansion [of usage] of nu- 
clear power for peace purposes in the world necessary. Minister Abaza announced 
that the cons-_ruction of the eight plants will provide 80 percent of Egypt's 
needs for [electrical] power through the year 2000. [Text] [Cairo AL-AHRAM in 
Arabic 27 Oct 81 p 1] 9455 





REACTOR SITES--Detailed studies for the locations of four nuclear plants will 
begin next week in the al-Daya'ah region, which will continue for 30 months. 
Scientists from Egypt and France will participate in these studies. A responsi- 
ble source in the nuclear plant organization announced that the program of 

study includes identifying the location for each nuclear plant. Each plant 

will produce between 900 and 1,000 megawatts. They will also identify water 
inlets and outlets for cooling and the area's electrical network as well as 
connecting it to the overall network in Egypt. They will also study the 

safety and security of the area and the ground water and its paths, as well as 
the construction of a special port for the site to receive heavy equipment that 
may reach 500 tons for each piece. The source also said that previous studies 
included the construction of a huge watchtower that will be 100 meters in height 
to study the direction of wind, degrees of temperature and rainfall in the area. 
The site proved suitable in accordance with international safety levels. [Text] 
[Cairo AL-AHRAM in Arabic 7 Nov 81 p 1] 9455 


CSO: 5100/5001 
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KOEBERG NUCLEAR FUEL LOADING WILL BEGIN IN JUNE 


Johannesburg THE STAR in English 14 Nov 81 p 3 
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RECENT STATUS OF EI ECTRONUCLEAR CONSTRUCTION VIEWED 
Paris REVUE GENERAL NUCLEAIRE in French Jul-Aug 81 pp 305-317 


[Article by M. Poyatos, assistant head of SEPTEN, head of the pressurized water 
type reactor in EDF, and Y. Peyrouse, engineer in the Project Coordination Depart- 
ment of SEPTEN, in EDF] 


[Text] The authors describe the progress status and the situation 
of the 90C-megawatt electric and the 1,300-megawatt electric 

PWR [Pressurized Water Reactor] sections under construction or 

in operation. In this context, they draw up a report on the 
starting up of the first 900-megawatt electric sections. 


After tying 14 900-megawatt PWR sections into the network in 16 months (March 1980 
to June 1981), the French nuclear powerplant construction program is witnessing 
the results of the efforts made since 1974 on the first industrial series (CP-1 
Program) executed by the French Electric Company [EDF] in accordance with the ob- 
jectives specified by the public authorities. 


Construction of the second industrial series of 900-megawatt sections (CP-2 Program) 
and of the first 1,300-megawatt sections (P-4 series of eight sections) is contin- 
uing, together with these placings in operation, which follow the ones in the pre- 
series consisting of the Fessenheim and Bugey powerplants (six sections started 

up between April 1977 and July !°79). Im addition, the civil engineering work on 
the second series of 1,300-megawatt sections (P-4 series of 14 sections) is well 
underway at present. 


Table | summarizes the main characteristics and dates of tying into the network 
and of placing in industrial operation of the pressurized water sections of the 
French nuclear electric program. 


The basic options differentiating the various projects mentioned above were de- 
scribed in the REVUE GENERALE NUCLEAIRE Number 4 of i980. 


Fessenheim, 3ugey and CP-1 powerplants: paired 900-megawatt sections, each con- 
sisting of a reactor building with asingle vessel and gastight metal sheathing 
housing a three-loop primary cooling circuit. The turbine room, common to all 
the sections on the site, is arranged tangentially with regard to the reactor 
buildings and houses a turboalternator set for each section, wiose turbine con- 
sists of a HP [high pressure) unit and three LP [low pressure] units. 
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CP-2 powerplants: 900-megawatt sections, equipped with a nuclear island ice:tical 
with the one for the CP-1 sections, but with an individual turbine room for each 
section and located radially with regard to the reactor building. The turbine 
consists of one HP unit and two LP units. It should be noted that, although the 
CP-1 powerplants were cooled either by open cércuit or by closed circuit, all the 
CP-2 powerplants are cooled by closed circuit atmospheric coolant. 


P-4 powerplants: 1,300-megawatt sections not paired, equipped with a reactor build- 
ing with double vessel without airtight sheathing, housing a four-loop primary 
cooling circuit. Moreover, the mass plan for the section provides for making physi- 
cal separation of the nuclear safeguard auxiliaries possible by erecting a special 
building for housing them. The turbine room is radial and the turbine consists of 
cone HP unit and three LP units. 


P'-4 powerplants: 1,300-megawatt sections with a design similar to the P-4 sec- 
tions, with, in particular, identical primary circuit and turboalternator set. 
These sections were perfected, with regard to the P-4 project, with a concern for 
reducing costs with an equal quality. This option finds expression primarily in 
a reduction of the size of the buildings. 


It should be noted that the Saint-Alban and Flamanville sections consist of a P-4 
type nuclear island and a P'-4 type turbine room. 


I. Progress Status of the 900-megawatt Powerplants 
A. Industrial preseries: Fessenheim-l1 and 2 and Bugey-2, 3, 4 and 5. 


The six sections of the industrial preseries started between 1970 and 1972 are 

all in industrial operation. As of the end of April 1981, the two Fessenheim sec- 
tions had produced over 37 terawatt-hours (1 TWh = 1 billion kWh; 37 TWh = 8.2 
million tons of oil equivalent) and were in their third fuel cycle. Their average 
availability, including period of fuel reloading, was 71 percent at the times of 
the third year of operation, or definitely greater than the availability antici- 
pated by the PEON [Productionof Energy of Nuclear Origin] Commission (60 percent). 
Outside of reloading, availability has been 88 percent. 


The four sections of the Bugey powerplant had produced a total of 42 terawatt- 
hours as of that same date and had all completed the first fuel cycle. Particular 
note can be taken of the performance of sections 4 and 5 whose availability in 

the first year after placing in industrial operation was 78 percent and 85 percent, 
respectively, (to be compared with the PEON assumption of 50 percent for that per- 
lod). 


The lessons that can be derived from these first years of operation are developed 
in another article in this same periodical. 


B. CP-1 powerplants: Tricastin, Gravelines, Dampierre, Le Blayais 


These powerplants were started in 1974-1976 with an extension of two sections in 
1980 (Gravelines-5 and 6). With the exception of these two last-mentioned sections, 
this program is in process of completion with placing in operation of the number 4 
sections of Tricastin, Gravelines and Dampierre scheduled during the summer of 

1981. 
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1. mame of the section 12. closed 


2. net electric power 13. in operation 

3. cooling, open or closed 14. startup in progress 

4. original date scheduled for tying 15. tests before startup 
into network 16. electromechanical assembly 

5. actual or scheduled date for ty- 17. completion civil engineering 
ing into network 18. civil engineering in progress 

6. actual date of placing in indus-. 19. start of civil engineering 
trial operation 20. end of earthwork 

7. section status 21. start of earthwork 


8. I - industrial preseries (Fessen- 22. site not open 
heim and Bugey 900-megawatt sec- 23. earthwork in progress 


tions) * sites “frozen” (in the purport of 
9. IIL - 900-megawatt industrial the 30 July 1981 decision of the 

series (sections of the CP-1 and ministerial cabinet) 

CP-2 program contracts and their 

extensions 


10. IIL - 1,300-megawatt industrial 
series (P-4 and P'-4 sections) 


ll. open 


a. Tricastin-|l, 2, 3, 4 


The first three sections are in industrial operation and attained a production 
of 10 terawatt-hours in May. After a malfunction that occurred in the alternator 
of section 1 between the time of going critical and tying into the network, this 
section reached its nominal power in 41 days after tying into the network, or de- 
finitely less than the specified schedule (2 months). 


Section 4 was loaded with fuel at the end of April and was tied into the network 
on 12 June 1981. This made it possible to provide the full power of the group 
of four sections (3.68 terawatts electric) for the summer of 1981. Most of the 
production was intended for the EURODIF uranium enrichment plant located in the 
vicinity. 





b. Gravelines B-l, 2, 3, 4 and C-5 and 6 


The first three sections are in industrial operation. Just like Tricastin-1, Grave- 
lines section 1 was shut down for 2 months to correct some alternator problems. 
Total production of the site reached 10 terawatt-hours in May and section number 4 
was loaded with fuel at the end of April and was tied into the network on 14 June 
1981. 


Sections 5 and 6 are in the civil engineering phase. As of the end of May, 134,000 
cubic meters of concrete, or 61 percent of the total for both sections, had been 
poured. The last support frame of reactor building number 5 was welded at the 
beginning of June and the storage batteries for section 6 will be installed in 
mid-June. Concrete work for the section 5 turboalternator set base was accom- 
plished at the end of April. 
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c. Dampierre-1, 2, 3, 4 


Sections 1, 2 and 3 are in industrial operation. Loading of section 4 was scheduled 
in June and tying into the network in August. Production of section 1 amounted 

to 5 terawatt-hours at the end of April and production of section 2 was 2 terawatt- 
hours. It is to be noted that the time period between tying into the network and 
placing into industrial operation of Dampierre-2 was only 2 months. That time 
period is, at present, the shortest for all powerplants in operation. 


d. Blayais-1, 2, 3, 4 


The four sections of Blayais were started at two separate times. This exolains 
the relatively large time lag between pair 1-2 and pair 3-4. 


Section | went critical at the beginning of May and was tied into the network on 
14 June 1981. Cold-testing of section 2 are starting and should make a fuel load 
possible at the end of the year. 


Sections 3 and 4 are in the phase of installation of the heavy equipment. The 
The vessel for section 3 was delivered in April with several months delay, owing 
to factory repairs resulting from the discovery of defects under the corrosion- 
resistant steel cladding of the pipes. The Blayais 4 vession should arrive in 
July 1981. 


C. CP-2 Powerplants: Saint-Laurent, Chinon, Cruas 

The CP-2 sections were started in 1876-1979, with an extension of two sections 
in 1981 (Chinon B-3, B-4). Startup tests of the two Saint-Laurent sections have 
begun and make it possible to reveal the details of the turbine room, which is 
entirely new in comparison with the CP-1 sections. 


a. Saint-Laurent B-1, B-2 





Section | was tied into the network at the end of January 1981. Tests at 50 percent 
nominal power were performed in February. Then the section had to be shut down 

for 2 months for repair of the dri«r-superheaters. After restarting the facility, 
nominal power was reached at the beginning of June. Section 2 was loaded with fuel 
in February and went critical at the beginning of May 1981. It was tied into the 
network on 1 June, only 3 months after the date that had been set in 1976 when 

the project was started. 


b. Chinon B-l, 2, 3, 4 


At the same time as civil engineering is starting on sections 3 and 4, the electro- 
mechanical assembly is being completed on pair 1-2. 


The first cold testing of section one with the vessel open has started and loading 
with fuel is scheduled for November 1981. The section 2 vessel was installed at 
the beginning of April and the first tests are scheduled in autumn 1981. 


The Chinon B sections are characterized by forced-draft atmospheric ‘cooling system 
(19 450-kilowatt fans). Tests on this sew kind of cooling system were conducted 
successfully early in the year. 
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Nuclear Sites as of | August 1981 





l. in operation 

2. in partial operation 

3. under construction 

4. “Frozen” sites (in the purport of the 
30 July 1981 decisions by the ministerial 
cabinet) 


Preparatory work on sections 3-4 has been completed and 55,000 cubic meters of 
concrete, or 30 percent of the total for both sections, had been poured by the 
end of May. When those sections go into operation in 1986, they will mark the 
end of the 900-megawatt PWR section construction program, which will then have 


3%4 units. 
c. Cruas-l, 2, 3, 4 


Cruas, the last 900-megawatt site to be opened, witnessed commencement of its as- 
sembly phase with the instaliation of section | heavy equipment. Two steam gen- 
erators were put in at the end of April. 


The vessel is scheduled to arrive at the end of December 1981 with 5 months delay 
over the initial planning. The dome of the section 2 reactor building was put 
in place at the beginning of May. By that same date, reactor building 3 was at 
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21 meters anz the foundation had been poured at -3.50 meters for reactor build- 
ing 5. The bodies of the first three atmospheric cooling plants are finished, 
as well as the inside of cooling plant number |. The framework of turbine room 
number | is in progress, as well as the framework of section 2. 


II. Demonstration of the Step Effect on Construction of the 900-megawatt Sections 


Figure | shows, for the 900-megawatt sections that have reached a significant stage 
of progress, the delays in tying into the network with regard to the originally 
scheduled dates, which were based on a deliberately very restricting planning of 

a pressing nature. The solid lines represent tie-ins accomplished and the dotted 
lines the ones forecast. 
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Figure |: Tie-in delays with regard the 
dates originally scheduled. 
Key: |. months; 2. sections 


It is noted that the completion times decrease considerably from one section to 
the next for a given site, and from one site to the next, demonstrating the vali- 
dity of the notion of the technical step effect making it possible to have the 
sections profit from the experience acquired on the preceding ones. Therefore, 

it can be thought that the small separation between two sections of one given site 
(6 months) did not allow this effect to work fully and that these results will 

be still more convincing for the |, 300-megawatt step where the separation between 
two sections is on the order of !0 months. 





A peculiar point is observed at Dampierre-2, which is explained by a problem of 
welding on a primary pipe system that had to be redone. Nevertheless, this delay 
was utilized advantageously for preparing the starting tests that could be held 
in 4 months (the time period between loading and placing in industrial operation), 
or 2 months less than the typical planning. 


1Tt. Summary of the Startup of the First 900-megawatt SEct ions 


Table II shows the development of the startups of the first 16 900-megawatt sec- 
tions. The times involved are to be compared with the scheduled nominal times: 

3 months between fuel loading and tying into the network and 3 months between tying 
into the network and placing in industrial operation. 
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Table 


Comparative Startup of the First Sixteen 900-megawatt Sections 
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This table shows the evolution between the first sections (Fessenhein, Bugey and 
sections | of Tricastin, Gravelines, Dampierre) whose average time between load- 
ing and placing in industrial operation was 10 months, and the following sections 
of CP-| (Tricastin-2 and 3, Gravelines-2, Dampierre-2) whose average time between 
loading and placing in industrial operation was 6 months. This table also dis- 

closes a certain number of “abnormal” time periods resulting either from techni- 
cal accidents or from procedures of an administrative nature. In particular, the 
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the long time between fuel loading and criticality of sections 1 of Tricastin, 
Gravelines and Dampierre was tied to an examination of the defects under the clad- 
ding of the vessel piping. The time between criticality and placing in industrial 
operation of those sections was due to problems encountered with the alternators, 
leading to a 2-month shutdown of each section. In addition, it is noted that the 
very short time period obtained for all the Dampierre sections between criticality 
and tying into the network (an average of 5 days), due primarily to the presence 
on the site of auxiliary boilers that made tests of the turboalternator sets pos- 
sible before production of nuclear stean. 


Table III gives the production of the sections in terawatt-hours during the first 
fuel cycle and also show the improvement in performance, on the one hand, between 
the sections of a given site (comparison of Fessenheim-1 and 2 or Bugety-4 and 5 
with Bugey-2 and 3, and so on) and, on the other hand, between successive sites. 
This effect is entirely comparable with the one observed for construction times 
(see Section II, above). 


Table III: Production at the End of n Months 
in Terawatt-hours, after Network Tie-in 
Months 
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It is observed, moreover, that Saint-Laurent-1, first in a series of an entirely 
new turbine room, experienced startup problems (driers-superchargers). This ex- 
plains the low production value in the first 3 months. 


Finally, it should be noted that the problems encountered with the alternators 
cost on the order of 2 months shutdown for sections number | of CP-1, or the equi- 
valent of approximately |.3 terawatt-hours, while the availability of the primary 
circuit was extremely high (* 9 percent for the entire CP-1). 


IV. Progress of the 1,300-megawatt PWR Sections 


Starting of work on the first |, 300-megawatt sections (Paluel-1) dates from 1977. 
Civil engineering work is well underway on the Paluel, Saint-Alban, Flamanville, 
Cattenon, Belleville and Nogent sites. Fgrthwork jobs have started at Golfech and 
Penly and the Chooz site is not yet open. 
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Construction of this kind of pcewerplant requires, in a period of full swing, 
around 3,500 percons on four-section sites and 2,000 persons on two-section sites. 
This personnel force consists, at the start, primarily of civil engineering teans, 
gradually replaced by electrical engineers and testing teams. 


a. Palwel-l, 2, 3 and 4 Power; lant 


The Paluel powerplant, which is the first |, 300-megawatt site in France, is in 
the assembly stage for the first two sections and in the civil engineering stage 
for sections 3 and 4 (there is a rather sizable gap--13 months--betveen section 
2 and section 3). 


The internal dome of reactor building number | has been completed since January 

1981 and the four steam generators, as well as the pressurizer, have been installed. 
The vessel should arrive in July. Installation of the auxiliary piping systes 

is 25 percent complete and delivery of the turboalternator set is in progress. 

The HP and LP rotors have been delivered to the site. 


In section 2, the reactor building has been out of the water since October 1980 
and the carrier for bringing in the heavy parts is operational. 


For these two sections, the auxiliary steam and the demineralized vater production 
functions are being tested, as well as the fans. 


Delays of 7 to 9 months in tying these sections into the network are anticipated, 
primarily due to problems of manufacture of the primary . quipment (vessel for Pa- 
luel-l and steam generators for Paluel-2), in addition to a rather slow start of 
installation of the piping for the general electrical facilities. Nevertheless, 
general progress is very satisfactory in view of the head of series nature of the 
Paluel-l and 2 sect ions. 


The reactor building for section 3 is at the corbel support level of the treadvay 
ot the wing bridge and tise foundation of reactor building 4 is concreted. With 
regard to section 3, 140,000 cubic meters of concrete have been poured and 30,000 
for section 4 (for a tots! of 400,000 cubic meters per section pair). 


The discharge structures are characterized by underwater tunnels discharging at 
about | kilometer from the coast. The tunnel for section | is finished and the 
earthwork for the discharge well is underway by means of a weighted platform rest- 
ing on the sea bottom. The tunnel for section 2 is held up in its advance by siz- 
able inflows of water (450 liters a second), requiring concreting of the tunnel 

in advance. 


b. Saint-Alban-! and 2 Powerplant 


Only two sections are started on this site scheduled for four sections. Construc- 
tion is still primarily in its civil engineering phase. Mechanical instaliations 
started on 15 April with the setting up of the swing bridge for reactor building | 
whose inner casing shaft ‘2 completed. The beams for the dome will be set up around 
15 June 1981. 


Concrete work on the foundation for the turboalternator set started on !5 May and 
135,000 cubic meters of concret: have been poured in section |, or about 80 percent 
of the total (this puts the progress of this section at the same level as the pro- 
gress of Paluel-3). 
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In section 2, the outer casing of the reactor building is up to 26 meters, or the 
level of the material plug, and the amount of concrete poured is 80,000 cubic meters 
(47 percent of the total). 


The intake channel is practically finished (92 percent) and the pumping station 
is 40 percent completed. 


c. Flamanville-l and 2 Powerplant 


The Flamanville powerplant, of the same type as Saint-Alban, is running about 6 
months behind it. Thus, in section 1, the level of the swing bridge should be 
reached on 15 August 198! and the dome beams set up in January 1982. Concrete- 
work on the foundation for turboalternator set number 1 is scheduled in November 
1981. 


The Flamanville site, located on a cliff, is characterized by especially sizable 
earthwork, because the excavations made in the cliff served to fill up the plat- 
form of the turbine rooms, which was taken over from the sea. 


The water intake jetties in the sea have been completed since the summer of 1980 
and, at the pumping station, the casing for the first circulating pump has been 
poured, in addition to the overflow well for section 1 from where the sea discharge 
tunnel will start. 


d. Cattenom-1 and 2 Powerplant 


Two sections are scheduled on the Cattenom site. The civil engineering phase is 

in progress on these sections. Section 1, the head of series of the P'-4 stage, 
should be tied into the network in April 1985. Four years before that date, 73,000 
cubic meters of concrete had been poured for section 1 (45 percent of the total) 
and 37,000 cubic meters for section 2. 


In section 1, the outer casing of the reactor building is up to 40 meters and the 
inner casingupto 19 meters. The other buildings of the nuclear island have risen 
5 to 10 meters above the ground. The piling for the turboalternator set foundation 
has been completed and the foundation is in process of reinforcement. 


In section 2, the outer casing is at the +23-meter level and the basements of the 
buildings are finished. The solid mass under the foundation piling for the turbo- 
alternator set is being concreted. 


The atmospheric cooling plant for section 1 has reached a height of 31 meters. 
The X posts and two cmbankments have been completed. The X posts for the second 
cooling plant are in process of concreting. 


Belleville-1l and 2 Powerplant 


The general earthwork for the Belleville powerplant is being completed with 4.28 
million cubic meters of earth fill put in by the end of May 1981. 


With regard to the main civil engineering, 82,700 cubic meters of concrete were 
poured in the two sections, or 28 percent of the total, excluding cooling plants. 
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Reactor building number | is at a height of 21 meters (or progress comparable with 
Cattenom section 2) and the foundation for section 2 is being laid. 


The Belleville site is characterized by a more developed prefabrication experiment 
than with the preceding sites. The guidelines of the company responsible for the 
main civil engineering work provide for prefabricating between 400 and 600 20- to 
50-ton packages of concrete for both sections. In addition, a number of 3- to 6 
ton packages of reinforcement rods are provided for. 


f. Nogent-l and 2 Powerplant 


Earthwork for the Nogent powerplant, which started in April 1980, is being continued 
at a daily rate on the order of 11,000 cubic meters of fill. The platform for 

the power station is practically finished with 2 million cubic meters used. Earth- 
work for the two large water intake and discharge basins is in progress. 


The first cleaning concrete was poured at the end of April and the foundation con- 
crete for the reactor number | pad was poured in mid-May. The first concrete for 
the structure of reactor number | was poured on 26 May. 


g- Golfech, Penly and Chooz Powerplants 


At Golfech, only the safeguard jobs, connected with protection against flooding, 
are in progress at present. 


Considerable earthwork is in progress at Penly owing to the features of the site 
located on a cliff. At the beginning of May, the straight part of the frontal 
seawall was completed (770 meters long) and a 13-hectare area was won from the 

sea. The total combined excavation and fill amounted to 3.82 million cubic meters. 


Opening of the Chooz site is scheduled depending on the program of the Economic 
and Social Development Fund for 1982-1983, but, as of now, location of the sections 
involved has not been definitely determined. 


Acquisition of land has been suspended and construction work will not be started 
until a decision is made by the public authorities. 


Conc lusion 

April 1977: the first 900-megawatt section tied into the network. 

March 1980: the first section of the CP-1 multiyear contract tied in. 
January 1981: the first section of the CP-2 multiyear contract tied in. 


First half of 1983: scheduled placing in operation of the first section of the 
1,300-megawatt PWR stage. 


These few key datcs mark the development of France's nuclear program whose effect 
produced by the sections in operation on the EDF grid is already very significant. 


By mid-1981, almost two-thirds of the sections of the 900-megawatt stage (20 out 
of 24) are tied into the network and represent 18,000 megawatts and over 45 percent 
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of the installed power of EDF's thermal grid. Likewise, since the end of 1980, 
1 kilowatt-hour out of 3 produced by EDF has been of nuclear origin. 


For the 900-megawatt stage, the Equipment Bureau anticipated a time period of 53 to 
56 months with no margin and of a conducive nature between the order for making 

the nuclear boiler and tying into the network, depending on the type and location 
of the section on the site. Equilibrium was to be reached in 60 months (a shorter 
time was observed for Saint-Laurent B-1). This is a remarkable industrial perfor- 
mance, in comparison with foreign achievements. In fact, the experience accumulated 
as a stage developed, benefiting the subsequent sections, is one of the great fea- 
tures of the construction and placing in operation of the 900-megawatt PWR sections. 





This acquisition is characterized: 


By the ‘step effect" making it possible to take into account the difficulties 
encountered with the first sections. 


By the “site effect" representing the experience acquired by the personnel respon- 
sible for tests and for operation. 


The first phase, the civil engineering phase, is not experiencing any appreciable 
gaps between beginning and ending sections, because it is not very dependent on 
delays outside construction work. 


On the other hand, the second phase, conccrifng primarily installation of the equip- 
ment on the site, generates gaps caused by the following: 


Delays in supplying major components for primary circuit. 


Time taken for execution studies, owing to modifications introduced with regard 
to the “series heads." 


The third phase concerns tests on subassemblies, then cold and hot testing of as- 
semblies. This phase, like the following ones, discloses the importance of the 
"site effect" that causes the subsequent sections of a site to benefit from the 
experience previous acquired by the personnel. 


The fourth phase involves precritical tests preparing for criticality and then 

the low-power physical tests concluding with tying into the network. This per- 
iod, closely connected with the quality of the preceding tests, is not experiencing 
any considerable delay gap, with the exception of aleatory events like: 


The incident encountered on the Tricastin-1 alternator. 


The supplementary inspections demanded by the Administration within the framework 
of the investigations pertaining to the defects under the cladding that couid not 
be carried out in “time concealed" for the first CP-1 sections. 


Starting with the tie-in into the network, the startup phase, strictly speaking, 
is entered. Thisphase ends with the placing in industrial service (MSI) marking 
the start of industrial utilization of the section without any special restrictions 


38 








with regard to the grid. The time between tying into the network and the MSI date 
is on the order of 7 to 9 months for the first sections. Then it drops to 4 months 
and even less for the next sections. 


Finally, it should be noted that, for 1980, the average availability of all the 
900-megawutt PWR sections in industrial operation was greater than 85 percent, 
with the exception of shutdowns for fuel reloading and inspection. 


10,042 
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SWEDEN 


BREAKDOWN IN RINGHALS III NUCLEAR PLANT PROVES COSTLY 
Stockholm SVENSKA DAGBLADET in Swedish 29 Nov 81 p 5 


[Text] The cost of the breakdown at Ringhals III nuclear plant could be over 300 
million kronor in lost revenues alone. Furthermore, it looks like Vattenfall will have 
to pay for most of the repairs despite the fact that the shutdown was caused by faulty 
construction that might be traced to the American supplier, Westinghouse. 


Energy Minister Ingemar Eliassm@m explained to Parliament last Friday it may take up 
to 6 months before Ringhals III is back in operation again. 


"“Ringhals III delivers 915 megawatts, which means that if the price of energy is 10 
ore per kilowatt hour the stoppage would cost in excess of 2 million kronor per day,” 
according to Olle Blomqvist at Vattenfall. “But we do not expect Ringhals III to be 
out of service very long. We hope to have it functioning by Christmas." 


Vattenfall's program is to plug the defective pipes in the steam generator so as to 
be able to start the plant and run it at a reduced output, making sure there are no 
excessive vibrations. 


However, this program must be approved by the Nuclear Energy Inspection Board (SKI) 
before the reactor can be started again. 


Neither Vattenfall nor SKI want to say how long it might take to completely repair 
Ringhals ITl. 


It is clear, however, that Vattenfall will have to pay for all the repairs. Ringhals 
III was tested, delivered and accepted by Vattenfall so that Westinghouse no longer 
bears the chief responsibility. 


However, Westinghouse is still responsible for Ringhals IV, which has already been 
built but which according to plans will not be loaded until April. 


If it is proven there are some defects in the construction of Ringhals III that must 
also be corrected on reactor IV, Westinghouse will have to pay for work done on the 
latter reactor. 
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